[Abstract] Microvesicle (MVs) are submicron-sized membranous vesicles that are either actively released from cells via secretory compartments or shed from cell surface membranes. MVs are generated by many cell types and serve as vehicles that transfer biological information (e.g., protein, 
f. Loose the knot that tied the external carotid artery and tie tightly left common carotid artery.
g. Suture the neck skin.
3. 24 h after MCAO surgery, normal rats and ischemic brain injury rats are deeply anesthetized with an intraperitoneal injection of ketamine (40 mg/kg body weight) and xylazine (5 mg/kg body weight), and then are perfused with normal saline.
4. After the rats are perfused, use surgical scissors to remove the head with a cut posterior from the ears. Quickly make a midline incision in the head skin, aseptically remove the skull and meninges by bone rongeur.
Note: The methods for rat sacrifice and brain tissue extraction were performed as previously described by Spijker (2011) .
5. After placing whole brain on a brain matrix, make coronal dissection the region of the middle cerebral artery (bregma -1~+ 1 mm) on the ice from the ipsilateral hemisphere, collect the sliced brain tissue ( Figure 1A ).
6. Homogenize tissue pieces using tissue grinders.
7. Centrifuge tissue homogenates at 100,000 x g for 2 h at 4 °C, and then take supernatants.
8. Centrifuge the supernatants at 100,000 x g for 1 h at 4 °C ( Figure 1B ). 2. Pipet entire contents of the cryovials into a sterile 50 ml conical tube and carefully add 10 volume of prewarmed complete culture medium (DMEM containing 10% fetal bovine serum).
3. After gentle swirling of tube determine the cell concentration by hemocytometer and adjust cell concentration at 3 x 10 5 /ml with prewarmed complete culture medium.
4. Inoculate 75 cm 2 flasks at ~8 x 10 3 cells/cm 2 and incubate at 37 °C in a 5% CO2 incubator.
5. Exchange the medium with fresh prewarmed complete medium 24 h post thaw.
6. Observe culture flasks routinely on an inverted microscope.
7. When cells are nearly confluent (over 80% confluent), aspirate medium and floating debris from a confluent monolayer and discard.
8. Wash cells with prewarmed PBS once and add 5 ml of 0.05% trypsin-EDTA to the culture flasks. Incubate at 37 °C until 50-70% detached (approximately 2-5 min).
9. Add 5 ml of prewarmed complete medium and gently pipet up and down to detach adherent cells and disperse cells into single cell suspension.
10. Transfer cell suspension into sterile 50 ml conical tubes. Wash flasks with additional 5 ml complete medium and combine into the conical tube.
11. Centrifuge cell suspension at 300 x g for 5-10 min. 14. When cells are nearly confluent (over 80% confluent), wash the cells extensively with PBS at ambient temperature or pre-warmed at 37 °C (5 times, 10 ml per wash).
15. After final wash, culture medium was replaced with 20 ml serum-and antibiotics-free low-glucose DMEM medium with 300 μg of brain extract or the ischemic brain extracts (final concentration of 15 μg/ml). The culture supernatant was harvested 48 h later to isolate microvesicles (MVs) (Figure 2 ). 1. Collect the culture supernatant from MSC cultures (conditioned media amount about 1,000 ml).
2. To remove cell and cellular debris, centrifuge the harvest culture supernatant media once at 500 x g for 10 min and then the supernatant is collected.
3. Centrifuge the supernatant at 800 x g for 15 min, then take the supernatants (about 1,000 ml).
4. Concentrate the supernatants to 30 ml (about 33 fold concentration) by ultrafiltration using the Minimate Tangential Flow Filtration (TFF) capsule system with a 100 kDa cut-off membrane at 4 °C (Figure 3 Filtration (TFF) system; B. Photo image of diafiltration system using Minimate TFF capsule system with a 100 kDa cutoff membrane.
5. To enrich the MVs, the concentrated supernatant is agglutinate using sucrose gradient centrifugation.
6. Prepare 38 ml polyallomer tube and 0.8 and 2.7 M sucrose cushions (see Recipes 2 and 3).
7. Carefully put 0.5 ml of 2.7 M sucrose into the bottom of a tube.
8. Carefully add 0.8 M sucrose 1 ml just above the 2.7 M sucrose layer. Allow the sucrose solution to run down very slowly inside of tube wall.
9. Add 33 ml sample on the sucrose cushion taking care not to break the sucrose layer ( Figure   4A ).
10. Centrifuge the tube at 100,000 x g for 1 h at 4 °C [Rotor: 32Ti, Acceleration: max, Deceleration:
11. After centrifugation, remove the supernatant (about 32 ml) carefully from sucrose fraction-enriched MVs layer. Figure 4A ) and should be handled with care because it is difficult to identify with the naked eyes ( Figure 4B ).
Note: MVs are about just above sucrose cushion (yellow line,
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www.bio-protocol.org/e2375 14. Transfer about 2.5 ml of sucrose fraction−MVs into a 15 ml tube.
15. Add 1.34 ml sucrose dilution buffer to 2.5 ml Sucrose fraction-enriched MVs then mix 5.76 ml of 50% OptiPrep TM to make 30% OptiPrep TM (total volume: 9.6 ml).
16. Put 4.8 ml of 30% OptiPrep TM -sample in two 13.2 ml polyallomer tubes, each.
17. Add 3 ml of 20% OptiPrep TM just above 30% OptiPrep TM layer, each. 
Data analysis
1. The optimal time point for harvesting conditioned medium of hMSCs for later microvesicle isolation was determined based on the following assays:
a. > 90% cell viability measured by flow cytometric analysis (Annexin V-PI staining).
b. Protein concentration measured by Bicinchoninic acid (BCA) assay.
2. Upon treating brain extract to the target hMSCs, cell morphology was changed significantly ( Figure 6 ). were measured by Bradford method (Table 1) . 
